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Preliminary Amendment 



Sir: 



Prior to examination, please amend the application as follows: 



IN THE CLAIMS: 

Please amend Claims 17, 24, and 34 as follows. For the Examiner's convenience, all of 
the claims are shown below. In addition, a marked-up copy of Claims 17, 24, and 34 is also 
attached. 



L (Unamended) A zoom lens, comprising in sequence from an object side: 
a first lens unit having a positive optical power; 
a second lens unit having a negative optical power; 
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a third lens unit having a positive optical power; and 
a fourth lens unit having a negative optical power^ 

wherein the zoom lens executes zooming by moving all ^said first, second, third, and 
fourth lens units along an optical axis, and at least one of said first, second, third, and fourth lens 
units has at least one diffractive optical surface, 

2. (Unamended) A zoom lens according to claim 1, wherein said diffractive optical 
surface comprises concentric circular phase gratings that are rotationally symmetrical with 
respect to the optical axis of said zoom lens, 

3. (Unamended) A zoom lens according to claim 1, wherein at least one of said first lens 
unit and said fourth lens unit comprises said diffi-active optical surface. 

4. (Unamended) A zoom lens according to claim 1, wherein said first, second, third, and 
fourth lens units are individually denoted as the i-th lens unit, where i equals 1, 2, 3, or 4, and 
said first, second, third, and fourth lens units are collectively denoted as the entire i-th lens unit, 
wherein when the optical power obtained by the diffi*active action of the diffractive optical 
surface of said i-th lens unit is denoted by ^Di, and the optical power of the entire i-th lens unit 
is denoted by cj)Li, the condition (j)Di / ([)Li > 0 is satisfied. 

5. (Unamended) A zoom lens according to claim 1, wherein said first lens unit comprises 
one positive lens element and one negative lens element. 
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6. (Unamended) A zoom lens according to claim 1, wherein said second lens unit 
comprises one negative lens element. 

7. (Unamended) A zoom lens according to claim 1, wherein said third lens unit 
comprises at least two positive lens elements and at least one negative lens element. 

8. (Unamended) A zoom lens according to claim 7, wherein said third lens unit 
comprises a bonded lens. 

9. (Unamended) A zoom lens according to claim 1, wherein said fourth lens unit 
comprises one positive lens element and two negative lens elements. 

10. (Unamended) A zoom lens according to claim 1, wherein said diffractive optical 
surface has a structure formed by laminating phase diffraction gratings composed of materials 
having different refractive indices. 

11. (Unamended) A zoom lens according to claim 1, wherein said diffractive optical 
surface corrects lateral chromatic aberration, 

12. (Unamended) Optical equipment, comprising: 
an optical-equipment element; and 

a zoom lens, connected to said optical-equipment element, said zoom lens comprising: 
a first lens unit having a positive optical power; 
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a second lens unit having a negative optical power; 
a third lens unit having a positive optical power; and 
a fourth lens unit having a negative optical power, 

wherein the zoom lens executes zooming by moving all of said first, second, third, and 
fourth lens units along an optical axis, and at least one of said first, second, third, and fourth lens 
units has at least one diffractive optical surface. 

13. (Unamended) A method of magnifying light from an object with a zoom lens 
comprising: 

a first step of positively refiracting Hght from the object with a first lens unit having a 
positive optical power; 

a second step of negatively refracting the light positively refracted by said first step with 
a second lens unit having a negative optical power; 

a third step of positively refracting the light negatively refracted by said second step with 
a third lens unit having a positive optical power; 

a fourth step of negatively refracting the light positively refracted by said third step with a 
fourth lens unit having a negative optical power; 

a fifth step of forming an image of the object with Hght negatively refracted by said 
fourth step; 

a sixth step of changing the magnification of an image of the object formed in said fifth 
step by moving all of said first, second, third, and fourth lens units along an optical axis; and 

a seventh step of diffracting the light from the object with a diffractive optical surface on 
at least one of said first, second, third, and fourth lens units. 
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14. (Unamended) The method recited in Claim 13, wherein said seventh step is 
performed by a diffractive optical surface comprising concentric circular phase gratings that are 
rotationally sjomnetrical with respect to the optical axis of said zoom lens. 

15. (Unamended) The method recited in Claim 13, wherein said seventh step is 
performed by a diffractive optical surface on at least one of said first lens unit and said fourth 
lens unit. 

16. (Unamended) The method recited in Claim 13, wherein the first, second, third, and 
fourth lens units are denoted as the i-th lens unit, where i equals 1, 2, 3, or 4, wherein the first, 
second, third, and fourth lens units are collectively denoted as the entire i-th lens unit, and 
wherein the optical power obtained by the diffractive action of the diffractive optical surface of 
the i-th lens unit is denoted by (j)Di, and the optical power of the entire i-th lens unit is denoted 
by 4)Li, and wherein said first, second, third, fourth, and seventh steps are performed such that 
the condition (f)Di / <^Li > 0 is satisfied. 

17. (Amended) The method recited in Claim 13, wherein said first step comprises the 
steps of positively refracting the light from the object with one positive lens element and 
negatively refracting the light from the object with one negative lens element. 

18. (Unamended) The method recited in Claim 13, wherein said second step comprises 
the step of negatively refracting the light with one negative lens element. 
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19. (Unamended) The method recited in Claim 13, wherein said thirst step comprises the 
steps of positively refracting the light with at least two positive lens elements and negatively 
refracting the light with at least one negative lens element. 

20. (Unamended) The method recited in Claim 19, wherein said third step comprises the 
steps of positively refracting the light with the at least two positive lens elements bonded to each 
other and to the at least one negative lens element and negatively refracting the hght with the at 
least one negative lens element. 

2L (Unamended) The method recited in Claim 13, wherein said fourth step comprises 
the steps of positively refracting the Hght with one positive lens element and negatively 
refracting the light with two negative lens elements. 

22. (Unamended) The method recited in Claim 13, wherein said seventh step comprises 
the steps of diffracting the light with materials having different refractive indices comprising 
laminated phase diffraction gratings composed of materials having different refractive indices. 

23. (Unamended) The method recited in Claim 13, wherein said seventh step comprises 
the step of correcting lateral chromatic aberration of the image of the object formed in said fifth 
step and magnified in said sixth step that would otherwise occur by diffracting the light from the 
object with the diffractive optical surface. 
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24. (Amended) A device for correcting lateral chromatic aberrations in a zoom lens 
during zooming comprising: 

at least one diffractive optical surface disposed on at least one of a first lens unit having a 
positive optical power, a second lens unit having a negative optical power, a third lens unit 
having a positive optical power, and a fourth lens unit having a negative optical power disposed 
in sequence from an object to together constitute a zoom lens that executes zooming by moving 
all of the first, second, third, and fourth lens units along an optical axis, wherein the diffractive 
action of said at least one diffractive optical surface corrects lateral chromatic aberration of the 
zoom lens that occurs during zooming. 

25. (Unamended) The device according to claim 24, wherein said at least one diffractive 
optical surface comprises concentric circular phase gratings that are rotationally synrnietrical 
with respect to the optical axis of said zoom lens. 

26. (Unamended) The device according to claim 24, wherein said at least one diffractive 
optical surface is disposed on at least one of the first lens unit and the fourth lens imit. 

27. (Unamended) The device according to claim 24, wherein the first, second, third, and 
fourth lens units are individually denoted as the i-th lens unit, where i equals 1 ^ 2, 3, or 4, and the 
first, second, third, and fourth lens units ^e collectively denoted as the entire i-th lens unit, 
wherein when the optical power obtained by the diffractive action of the diffractive optical 
surface of the i-th lens unit is denoted by (j)Di, md the optical power of the entire i-th lens unit is 
denoted by <^Li, the condition (j)Di / <^Li > 0 is satisfied, 
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28. (Unamended) The device according to claim 24, wherein the first lens unit comprises 
one positive lens element and one negative lens element. 

29. (Unamended) The device according to claim 24, wherein the second lens unit 
comprises one negative lens element. 

30. (Unamended) The device according to claim 24, wherein the third lens unit comprises 
at least two positive lens elements and at least one negative lens element. 

31. (Unamended) The device according to claim 30, wherein the third lens unit comprises 
a bonded lens. 

32. (Unamended) The device according to claim 24, wherein the fourth lens unit 
comprises one positive lens element and two negative lens elements. 

33. (Unamended) The device according to claim 24, wherein said at least one diffractive 
optical surface has a structure formed by laminating phase diffraction gratings composed of 
materials having different refractive indices, 

34. (Amended) A method of correcting lateral chromatic aberration in a zoom lens having 
a first lens imit of positive optical power, a second lens unit having a negative optical power, a 
third lens unit having a positive optical power, and a fourth lens unit having a negative optical 
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power, the zoom lens executing zooming by moving all of the first, second, third, and fourth lens 
units along an optical axis, said method comprising the step of: 
diffracting light from an object that is: 

positively refracted with a first lens unit having a positive refractive power with at 
least one diffractive optical surface on the first lens unit; 

positively refracted with a first lens unit having a positive refractive power and 
then negatively refracted by a second lens unit having a negative refractive power with at least 
one diffractive optical surface on the second lens unit; 

positively refracted with a first lens unit having a positive refractive power and 
then negatively refracted by a second lens unit having a negative refractive power and then 
positively refracted by a third lens unit having a positive refractive power with at least one 
diffractive optical surface on the third lens unit; or 

positively refracted with a first lens unit having a positive refractive power, then 
negatively refracted by a second lens unit having a negative refractive power, then positively 
refracted by a third lens unit having a positive refractive power, and then negatively refracted by 
a fourth lens having a negative refractive power with at least one diffractive optical surface on 
the fourth lens unit. 

REMARKS 

Claim 1-34 are pending. Claims 14, 24, and 34 have been amended to correct minor 
informalities therein. Claims 1, 12, 13, 24, and 34 are independent. 

Consideration and an early allowance are respectfiiUy sohcited. 
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Applicant's undersigned attorney may be reached in our Washington, D.C. office by 
telephone at (202) 530-1010. All correspondence should continue to be directed to our 
below-listed address. 




FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212)218-2200 
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Marked-up copy of amended claims 
17. (Amended) The method recited in Claim 13, wherein said first step comprises the 
steps of positively refracting the light from the object with one positive lens element and 
negatively refracting the light from the object with one negative lens element. 

24. (Amended) A device for correcting lateral chromatic aberrations in a zoom lens 
during zooming comprising: 

at least one diffractive optical surface disposed on at least one of a first lens unit having a 
positive optical power, a second lens unit having a negative optical power, a third lens unit 
having a positive optical power, and a fourth lens unit having a negative optical power disposed 
in sequence from an object to together constitute a zoom lens that executes zooming by moving 
all of the first, second, third, and fourth lens units along an optical axis, wherein the diffractive 
action of said at least one diffractive optical surface corrects lateral chromatic aberration of the 
zoom lens that occurs during zooming. 

34. (Amended) A method of correcting lateral chromatic aberration in a zoom lens having 
a first lens unit of positive optical power, a second lens unit having a negative optical power, a 
third lens unit having a positive optical power, and a fourth lens unit having a negative optical 
power, the zoom lens executing zooming by moving all of the first, second, third, and fourth lens 
units along an optical axis, said method comprising the step of: 
diffracting light from an object that is: 

positively refracted with a first lens unit having a positive refractive power 
with at least one diffractive optical surface on the first lens unit; 
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positively refracted with a first lens unit having a positive refractive power 
and then negatively refracted by a second lens unit having a negative [optical] refractive power 
with at least one diffractive optical surface on the second lens unit; 

positively refracted with a first lens unit having a positive refractive power 
and then negatively refracted by a second lens unit having a negative refractive power and then 
positively refracted by a third lens unit having a positive refractive power with at least one 
diffractive optical surface on the third lens unit; or 

positively refracted with a first lens unit having a positive refractive 
power, then negatively refracted by a second lens unit having a negative refractive power, then 
positively refracted by a third lens unit having a positive refractive power, and then negatively 
refracted by a fourth lens having a negative refractive power with at least one diffractive optical 
surface on the fourth lens unit. 
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